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Appendix A 
Sage Earth Science Report 

Two surface geophysical studies were performed by Sage Earth Science at the Subsurface Disposal 
Area (SDA) within the Idaho National Laboratory Radioactive Waste Management Complex from 
FY 2003 through 2004. These studies were conducted to support analysis of remedial alternatives and 
future environmental restoration needs for the SDA, with the exception of Pit 9 and the low-level waste 
pit. The FY 2004 survey produced comprehensive, high-resolution geophysical data for most of the SDA. 
The Sage Earth Science report for this survey comprises this appendix. 
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RE: DATA DELIVER1 / FINAL REPORT 

SL'BCONTRACT NO. 00029560 
GEOPHYSICAL L A N D  SURVE1' OF SDA A T  K W M C  

I NTRODLCI'ION 
Locating buried objccts including drums. underground storage tanks, and other WBSIC IS aiiiong 
thc most popular xpplications of geophysics in the environmental industry. Basic questions 
I-elating to thc location and distributioii objects. pits, and trenches can be addressed in il 
stra~glittbrwaid iiuriner w i t h  contidelit i.esiilts. M o s t  often. magnetic field undior 
electromagnetic indiictioii hur\ t'bs arc pcrfimiicd depending on the project objective and sitc 
contlitioli~. O k e r  the period o f  March S thru April 29, 2004 magnetic tield and tji~ie domain 
cIccti.~)magnetic iiiduciion (TDEM I ) sur\.cys were pcrforiiied at thc Subsurface Disposal Area 
(CD:1.) of thc Kadioactice Waste Managelnetit C'onlplex ( K W M C )  located ai the Idaho National 
Lngincering and E n \  ironniental Laboratory ( INEEL. ) .  Included in this report are the results of  
[lie gwplivsicnl surveys cowring the approxiniatc 80-acrc landfill site. 

IECHNICAL APPROACH 
GiL en pro-jcct needs and sitc conditions. proposals to conduct high-resolution metal detection 
surveys were sought. To meci these objectives. magnctic field and TDEM I surveys were 
proposed. Of critical importance in thc design o f  a geophysical survey is the selection of the 
appropriate surkcy method, data station. and profile spacing. Typically. the data spacing is based 
on 3 number o f  factors including: 

1 .  target size 
7 .  the degree which i t  is necessary to place a location or boundary 
3 .  tlic dcgree which i t  is necessary to distinguish between closely spaced boundaries o r  

i n J i F  idual object3 
4. interference from sinall scattcred surface or near surfact. objccts 
5 .  interference from surface fcatures ( e . g  fences, buildings, utilities, wells, posts etc.) 
(7. rcquirements for  sizei'dcpth estimates 
7 .  properties of the measurenicni cquipnicnt 

B n s d  on tliesc parainctcrs. the iiiagnetic field data \+ere collected o n  ii 6-inch by 30-inch 
htation,prot?lc spacing. The TDEM I data were collected on an X-inch by W i n c h  stationrprotile 
spoc I ng . 
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Magnetia Field Memuremen 

Magnetic objects such a steel uL urns, 
rebar, undergrourtd storage tanks, and 
obherfemidm&cabjectsprcduce 
1 ~ ~ v a r i r r t i O n s i n t h e e a r t h ' S  
magnetic field. By mapping those 
variations, the location, size, and depth 
O f m g n c t k  objects can be determined 
IntygicaIburial s-, mapping &e 
distribution of mgnetic objects Y-" 
clearly delineate the location of fi 

Aflugate petom consist! ing' il su in inner ive" coil thar 12 
wouad around a --shaped core materid. An alternating current is applied to the drive coil 
iaduces a cumnt in the sensing coil. Without an external magnetic field, the total flux seen b 
the sensing coit is zero. When an e x t e d  m a p t i c  field b present, the flux is switched to 
satmtim. The voltage induced in the sensing cui1 is propottimud to the mte of change of 1 
flux with Tespecb to the.  Becawt of the effect of the external maguetic &Id on the changlni 
magnetic d i l i t y  of the cure, the vol- inhced in the sminn coil contains even 



1% Bthl ill %t rty measured is 
therefore the vertical gradient of the vertical magnetic field reported in n m  I esta per met 

1 E L M N I L &  b ~ U l R W W f i l l 1  P 

All data were acquired h accordance with MEEL ,JTP 1 54 and Sage Eurth Science Standard 
Operating Pracdwes 3.1 Mwefic  Field Mqping (RGS) or 4.3 Time Domain Electromagnetic 
Inhtion.  

All Iocatiom are provided in State Plane, Idaho East Zone ( I  IOI),  U.S. Survey Feet, honzml 
datum NAD27. The data were acquired on the dates between March 8,2004 and April 29,2004 
Depth estimates derived from this data s h d  be r e f e m  to the ground s&e elevatio 
between those dates. 



\ I1 1x1 1 Ct l (  f rcltl iIl(ll) 

f or the purposes ot interpretation. e\ci! magnetic object cclti be consideicd to he small hdi 

i i i q i e t  ith both 'I north a i d  w u t l i  pole Thew aicii\ 'ire represented as ;in area ofpo4itiLc 
gradient (red4 ptiiplc\) a i d  ncgati\ e gi;idiciit (blue, greens) Lo\\ field areas are represented 
\\ it11 )clIlln 

Thc character oi'ri magnetic anomaly is related t o  the magnetic properties of the object ;is well a s  
its 5izc and dcprh of' burial. I n  general. :I large ob-ject or groups oi'magiietic ob.jccts \vi11 protiucc 
a high amplitude ticld. t-ioae\cr. the amplitude 21s meastirod at the surl:,tcc. is l;trongly 
iiitlueiiccd by distancr: to  the object or its depth of' burial. The \ b a y  i n  c\~hich the amplitude 
changes laterally or as the sqsteiii p' e> over ii btiried oh-icct is related t o  the depth o f  burial. 

I'liose pits that are poptilatt.d u.itli high 1 oIumc> of fcrroiis nictal arc w e l l  cuprcsscd: i n  partictrlar 
pits I-hq X. I O .  13. 14. and 15. Pits I 1 .  I?. and acid pit arc poorl> cspresscd in thc tiiagnctic field 
J a  t a. 

2 number ot the t ictiche\ and wil \ ' i i i l t  r o ~ s  ;ire uell cxp rcwd  I n  general, the ran\ and 
treiiclic\ o n  the \\e\t ciid ofthc SUA are iiiorc cIcc+rlj cuprc\wti due the coiitciit\ ofthe ticiich 
md tho depth of burial blanq oftreiichc> and to\\\ are not well cupreswd inost lihelq due t o  ihc 
ncitiirc o f thc  iiicitcrial iccci\ed iii thow trciiclie4 -1 he\e ' m a 4  u 111 require an eutcn\i\c 
interpretation effort to delineate o r  could hc haidled on <i case-by-ca\c ba\is as project need4 
A I  i\e 

TI>/< \I[ \Icy) 
l-(or the purpo\e\ of  interpretation. cLerv electricall) coiiductike object will produce a \ingle ~ c l l  
defined po\iti\ e peak ccntcrcd o\ cr the conducti\ e bod) facilitating an accurate location ,ind 
tioiii which it dcpth can be estiniatetl b a d  on the width ol'thc anomal> or the relatl\c rcsponse 
of the t u  0 I'CCCIi el coils 

-Jhe omplitucicr o fa  TL>t:MI anomaly is related to the wrl?icc area of thc  metallic Object a s  \ t e l l  ~s 

it5 depth of burial In general. a Idrgc object or  groups ofmctr~llic obJcCtS will produce ;I high 
mplitude response tlou e\ cr, the ctmplitude a\ ineahured at the wrface, is  4trongt) influenccct 
bq the distance to thc object or it\ depth of' burial. Therefore. the way in which the amplitude 
changes laterally 14 closely related to the depth of  burial o f  the oblcct. Similarly. because of the 
i n  tluencc of distance, the differciicc in response bettteeii thc Lipper and lower coil is relatcd to 
the depth ot'hurial 

Thow pits that are pupulded w i t h  high koluiiies ot'tiictal :ire  ell cxprcwd.  in particular pit\ 1 - 
6. 8. 10. 1 3 ,  14. md I 5  Pits 1 1. 13. and "XI pit drc poorly cvpressed i n  the TDT:VI data 
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A number ofthe trenches and soil iiiult rows are well expressed. In general, the rows and 
trenches on the west end of the SDA are more clearly expressed due to the contents of the trench. 
Many of  trenches and rows are not well expressed likely duc to the nature of the material 
received in  those trenches. These areas will require an extensive interpretation effort to delineate 
or could be handled on a case-by-case basis as project needs arise. 

DATA PROCESSIYC SEQCJ ENCE 
The following data proceshing steps were applied to each of  the data sets. 

7 'DEMI data 
I .  

7 

3 .  
4. 
5 .  
6 .  
7 .  

Transtormation of tield/local grid coordinates to State Plane. Idaho East Zone ( I I O  I ). 
L1.S. Surwy Feet. horizontal datum NAD27. 
Inline spline tit to establish regularly spaced inline data 
line by line leveling (instrument kif1 correction) 
Instrument Lag correction - 7 liducials 
(X .Y,ZI  .Z3) ASCII output (easting, northing, top coil, bottom coil) 
3.28 ft by 3.28 ft gridding - minimuin curvature algorithm - For report grsphics 
0.5 ii by 0.5 ft gridding - inininiuni curvature algorithm . for INEEL. GIS 

Map z t i c ti e Id data 
I Translormation offirld~local grid coordinates to State Plane, Idaho East Zone ( I  101 ), 

U.S. Survey Feet. horizontal datum NAD27. 
2.  Inline spline tit to establish regularly spaced inline data 
3 .  line by line leveling (instrument drift and magnetometer orientation correction) 
4. (X.Y,%I ) ASCII output (easting. northing, magnetic gradient) 
5 .  3.28 ft b! 3.28 ft gridding - minimum curvature algorithni -~ for report graphics 
6 .  0.5 ft by 0.5 ft gridding - rnininium cuwature algorithm ~ for INEEL GIS 

Thc firll geophysical data sets are included on the accompanying compact data disk. The data 
ha\,e been provided in two formats, ASCII (x,y,z) and ARCVIEW raster grid for inclusion into 
the INEEL GIs  data system. 

89.947 ~. KB ARCVIEW FLT File Raster grid 
4 KB ARCVIEW GI File Registration file 
I KB ARCVIEW HDR File Header tile 

I 89,947 KB AKCVIEW FLT File I Raster grid 
4 K B  ARCVIEW GI File 1 Registration tile 

_I 

- .  

4 KB ARCVIEW GI File 
Header file ~- ~ __ I KB ARCVIEW HDK File 

106.3 13 KB 
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(color contour) 
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Appcndix f3 
(ieophysicnl Survey Maps 

(shaded reliet) 
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Appendix C' 
Gcophysical Survcy Maps 

(combination color contour'shadcd re1 iet'niaps) 
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